complicating and confounding clinical, diagnostic, and epidemiological analyses. [4] [5] [6] [7] Currently, serology, as well as culture-based and polymerase chain reaction (PCR) assays, are relatively insensitive for the diagnosis of bartonellosis in dogs. [8] [9] [10] Immunofluorescent antibody assays (IFAs) are the most frequently used serological testing modalities for the diagnosis of bartonellosis in dogs. 8, 11, 12 Studies involving dogs, humans, and other animals have reported inconsistent and variable sensitivities and specificities for Bartonella IFAs. [13] [14] [15] [16] [17] [18] Genetically different Bartonella spp.
and strains are widespread in humans and animals throughout the world. [19] [20] [21] Therefore, a possible explanation for variation among studies is exposure to Bartonella spp., subspecies, or strain that differs from the IFA antigen used for diagnostic testing. 12, 13, 16 Diagnostically important differences in Bartonella serological responses have been documented in animals and human patients depending on which Bartonella isolate/strain was used as an antigen. 13, 16, 22 Further complicating diagnoses, clinical signs, pathologic sequelae, and antibody kinetics can vary among individual animals infected with the same Bartonella strain. [23] [24] [25] Because members of the genus Bartonella can induce long-lasting bacteremia, the stage of infection (acute, subacute, or chronic) also contributes to variation in antibody detection. 23, 24 while optimizing specificity. Therefore, the purpose of our study was to evaluate the sensitivity and specificity of 8 IFAs using archived serum samples from Bartonella spp. naturally-exposed (PCR-positive) and presumptively non-exposed (seronegative/PCR-negative) dogs. Bartonella isolates used for antigen preparation in our study had not been passaged more than 2 times. For each isolate, cellular preparations were diluted to achieve a single layer of evenly-spaced cells that were 50% to 80% infected with bacteria when layered onto 30-well
Teflon-coated slides. Acetone fixation was used for pathogen inactiva- 
| Positive and negative control sera
Serum from a naturally exposed dog (VB09-01611) as confirmed by prior serology testing (seroreactive to Bh H1 and Bvb I) at the NCSU- 
| DISCUSSION
In our study, sera from Bartonella PCR-positive dogs varied from nonseroreactive to strongly seroreactive to all 8 IFA antigen preparations. Although Bvb I was the first Bartonella spp. isolated from a dog, Bvb II was subsequently found to be a more frequent infection in dogs and humans tested in our diagnostic (dogs) or research laboratory (humans). 29, 32 Bq has been isolated from 2 dogs with endocarditis, 33 from Ctenocephalides felis, the common cat and dog flea, 34 and from a woman and subsequently from the feral cat that bit her. 35 Collectively, these and other observations suggest that the epidemiology of Bq in dogs, a historically important Bartonella spp. that caused Trench Fever in WWI, should be reassessed, particularly in light of the possibility that cat fleas and head lice, as well as the human body louse may transmit this organism. 36, 37 Despite testing dogs against 3 different Bh strains, only 10% of the 20 Bh PCR-positive dogs were Bh IFA seroreactive, which is even less than noted in a previous study 8 In conclusion, we report comparative data for 8 cell culturegrown Bartonella isolates used in IFAs for serodiagnosis of bartonellosis. With the rapid expansion of characterized Bartonella spp., many of which appear to be pathogenic for dogs, a serological assay that confirms exposure to any Bartonella spp. would be optimal. Currently, there are no highly sensitive serological assays to determine if a dog has been exposed to or is infected with a Bartonella spp. Determining which Bartonella spp., genotype or strain a dog has been exposed to may have important epidemiological or zoonotic implications. Based on existing knowledge, however, these phylogenetic classifications currently do not influence antibiotic selection, treatment duration, or prognosis. Increasing the number of Bartonella spp., genotypes or strains used in IFA panels is technically time consuming, increases the cost of diagnostic testing and, based upon the results of our study, does not substantially enhance overall diagnostic sensitivity. Our findings will be used in future research efforts aimed at improving the serodiagnosis of Bartonella spp. infections in dogs.
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